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1. (Twice Amended) A chelating coirposition comprising a nidified imiiwdis^^^ 
acid, or a salt thereof having one or more of the following fonnulas: 
(a) 

R 

/ 

C» 

/ 

x-o-oc-c-N-c-co-ax 

/ \ 

R-C^,J^OC-C C- CON-Q, -R 



(b) 



(c) 



(e) 



(0 



R 

/ 

C„ 

/ 

X-0-OC-C~N-C-CO-O-X 

/ \ 

X-O-OC-C C-CON-C„-R 

R 

/ 

c„ 

/ 

X-O-OC-C-N-C-CO-O-X 

/ \ 

X-O-OC-C c-co-o-x 



x-o-oc-c-N--c-co-ax 

/ \ 

R-C„-NOC-C C-CON-Cn-R 



X-O-OC-C -N-C-CO-O-X 

/ \ 

X-aOC-C C-CON-C„-R 



X-O-OC-C-jN --C-CO-0-X 

/ \ 
x-aoc-c r-co-o-x 



2 

Received from < 713 65S 9410 > at 3/3103 3:17:29 PM [Eastern Standard Time] 



Mar 03 03 02:2Gp 



Karen B. Tripp, flttornea 713-G58-9410 






i, ammoniuin or 



I J S. Serial No. 09/61 1,521 (Artwucy Dkt: HDO-003) 
Art Unit: J71I ' ^ 

wlxerc X is H, allcaU, alkaline earth, ammonium-substituted radical, 
transition metal: 
where n is 1 to 10; and 

Avhere R is a Lewis base capable of donating a nonbonded pair of electrons, 
and Wherein said composition is synthesized in a single vessel, at ambient pressure, 
without the fldditiotx of heat, whercunder a prujiaiy or secondary amide reaction 
occurs first followed by a radical reaction. 




6. (Amended) A method for making a modified iminodisuccinic add comprising: 

mixing together an acid anhydride or lactone wWi a firet polyfunctional amine 
and allowing said mixture to react to form an amide; 

adding to said amide a second polyfimctional amine, maleic anhydride or acid 
salt, and water and allowing said mixture to react in said water to form said 
modified iminodisuccinic acid, and 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without 
the addition of heat. 



1 1 . (Twice Amended) The synthesis of compounds comprising at ka^^l one poly 
functional substitution on iminodisuccinic acid having the foUowing formula: 





R 






/ 






c„ 










x-o-oc-c- 


-N- 


-c-co-o-x :' 


/ 




\ 


R-C„-N^OC-C 




C-CO-N-C„-R : 
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where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; n is 1 to 10, and R is a Lewis base capable of donating a nonbonded pair 
of electrons, wherein said synthesis conq}rises the steps of; 

(a) adding an acid anhydride or lactone to a first poiyfunctional amine, and 
allowing same to react to form aN-polyfimctional acid common name amide; and 

(b) adding water, Me(OH)5 and a second pulyfuiicLiunal aiuiuc to said N- 
polyftmctional acid common name amide and allowing same to react to form an 
imino di N- poiyfunctional acid common name amide, and 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without the 
addition of heat 




15. (Twice Amended) The synthesis of compounds comprising at least one poly 
functional substitution on iminodisuccinic acid having the following formula: 



c 



R 

/ 

C„ 

X-O-OC-C-N-C-CO-O-X 
/ \ 
X-O-OC-C C-CO-N-C„-R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts, n is. 1 to 1 0, R is a Lewis base capable of donating a 
nonbonded pair of electrons, and Me is selected from the alkali metals, wherein 
said synthesis comprises the steps of: 
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(a) adding an acid anhydride or lactone to a first polyfimctional amine, and 
allowing sanje to react to form a N- poIyfunctionaJ acid conimon name amide; 
and 

(b) adding to said N- polyfiinctional acid common name amide, water, a 
second polyamctional amine, an acid anhydride or lactone, a Me (OH), and 
allowiog same to react to form said compounds, and 

Wherein said synthesis occurs in a single vessel, at ambient pre.s.snre. and without the 
addition of heat. 



19. (Twice Amended) The synthesis of compoimds comprising at least one poly 
fimctional substitution on iminodisuccinic acid having the following foitnula: 



R 

/ 

Cr, 

I 

X-O-OC-C-N-C-CO-O-X 

/ \ 

x-o-oc-c c-co-o-x 



where X is 11, alkali, alkaline earth, ammonium-substituted radical, ammonimn or 
transition metal salts, where n is 1 to 10; where R is a Lewis capable of 
donating a nonbonded pair of electrons, wherein said synthesis comprises the 
steps of: adding maleic anhydride or malic acid to Me(OH) + polyfimctional 
amine + water, and aUowing same to react to form the N, N- 
disuccinicamino(:functionai group), and wherein said synthesis occurs* in a single 
vessel, at ambient pressure, and without the addition of heat. 
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23. (Amended) The synthesis of compounds comprising at least one poly functional 
substitution on iminodi.snccinic acid having the following formula; 




X-O-OC C~N-~C-CO-0-X 
/ \ 
RC„NOC-C C-CONCJl 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition m«tal ^s; where n is I to 10, where R is a Lewis base capable of 
donating a nonbonded pair of electmns; wherein said synthesis cony,rlses the 
steps of : 

(a) adding acid anhydride or lactone to a first polyfunctional amine and 
allowing same to react to form a N- polyfunctional acid common name 
amide; 

(b) adding to said polyfimctional acid common name amide, water + 
aramonia + Me(OH), and allowing same to react to form an N,N- amino 
polyfunctional acid common name amide, and 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without 
the addition of heat 



27. (Amended) ITje synthesis of compounds comprising at least one poly functional 
^ substitution on iminodisuccinic acid having the following formula: 
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X-O-OC-C-N-C-CO-O-X 
/ \ 
X-O-OCC C-CONC„R 




where X may be H, alkali, alkaline earth, ammonium-substituted radical, 
ammonium or transition metal; where n may be 1 to 10; where R may be a lewis 
base capable of donating a nonbonded pair of electrons; wherein said synthesis 
comprises the steps of: 

(a) adding an acid anhydride or lactone to a fust polyfunctional amine and 
allowing same to react to form an N- polyfunctional acid common name amide; 

(b) adding to said N- polyfunctional acid common name amide, water, 
ammonia + rmteic anhydride or malcic acid (salt) and allowing same to react to 
form said compounds' 

wherein said synthesis occurs in a single vessel, at ambient pressure, and without 
the addition of heat. 
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MARKED-UP VERSION TO SHOW CHANGES 

. (Twice Amended) A chelating composition comprising a modified iminodis^^ 
acid, or a salt thereof having one or more of the foUowing formulas: 
(a) 

R 

/ 

c„ 

X-O-OC-C-N-C-CO-O-X 

/ \ 

R-C-„NOC-C C-CON-C„-R 

(b) 

R 

/ 

C„ 

/ 

x-aoc-c^-N-c-co-ax 

/ \ 

X-O-OC-C C-CON-C„-R 

(c) 

R 

/ 

C„ 
/ 

X-0 OC-C-N-C-CO-OX 
/ \ 

X-O-OC-C c<:o-o-x 

(d) 

X'0-OC-C-N-C^O-O.X 
/ \ 
R-C„-NOC-C C-CON-C„-R 

(e) 

X-0-0C-C-N--C-C0-0-X 
/ \ 
X-aOC-C C-CON-C„-R 

(f) 

X-O-OC-C-N-C-CO-O-X 

/ \ 

X-O-OC-C C-CO-O-X 
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Where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; 
where n is 1 to 10; and 

where R is a Lewis base capable of donating a nonbonded pair of elections, 

^ wherein .said r^mpositjon is synthesized in ^ .mp l^ vessel, amhi^nt 

pressure, wither the addition of h.at whereunder . nnn..^ s econdary .n,iH. 
occurs first followed hy a radical it^apfinn 

6. (Amended) A inethod for maki^g a nwdified iminodisuccinic acid comprising: 
mixing together an acid anhydride or lactone with a first polyfunctional amine 
a^id allowing said mixture to react to form an amide; 

adding to said amide a second polytlmctional aniino, maleic anliydride or acW 
salt, and water and allowing said mixture to react in said water to fonn said 
modified iminodisuccinic aci d and 

wherein said synthesis orrnrs in a sinMe v essH . at amht..m p ^..,,»> .^a ..^^tint 
the addition of heat . 

11. (Twice Amended) The synthesis of compounds comprising at least one poly 
functional substitution on iminodisuccinic acid having the foUowing formula: 



R 

/ 

C„ 

X-O-OC-C-N-C-CO-O-X 

/ \ 

R-C„-N-OC-C C-CO-N-C„.R 



• — • > 
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where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; n is 1 to 10, and R is a Lewis base capable of donating a nonbonded pair 
of electrons, wherein said synthesis comprises the steps ofi 

(a) adding an acid anhydride or lactone to a first polyfimctional amine, and 
allowing same to react to form a N-poly functional acid common name amide; a«d 

(b) adding water, Me(OH), and a second polyt\mctional amine to said N- 
polyfimctional acid common name amide and allowing same to react to form an 
imino di N- polyfimctional acid common name amide, and 

^^feim-saids^thesis occnr^^ in a .im.le w.^. .^Hcnt pr^..,-. 
addition of heat. 

1 5. (Twice Amended) The synthesis of compounds comprising at least one poly 
llmctional substitution on iminodisuccinic acid having the following formula: 





R 






/ 






Cn 




x-o-oc-c- 


/ 


-c-co-o-x 


/ 




\ 


x-o-oc-c 




C-CO-N-C„.R 



where X is H, alkali, alkalme earth, ammonium-substituted radkjal, ammonium or 
transition .netal salts, n is.lto 1 0, R is a Lewis base capable of donating a 
nonbonded pair of electrons, and Me is selected from the alkali metals, wherein 
said synthesis comprises the steps ol: 
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(a) adding an acid anhydride or lactone to a &st poiyfunctional amine, and 
allowing same to react to form a N- polyfimctional acid common name amide; 
and 

(b) adding to said N- polyfimctional acid common name amide, water, a 

second polyfimctional amine, an acid anhydride or lactone, a Me (OH), and 

allowing same to react to fonn said compound s, and 

>vherein said syntligys ocoiir^ in a sinp l^^ vpcqH .at ambient nr^.„». and witho.,. .h. 
addition of heat 



19. aw Amended) The synthesis of compounds comprising at least one pt.ly 
lunctional substitution on iminodisuccinic acid having the following formula: 





R 






/ 






c„ 










X-O-OC^C- 


-N- 


-c-co-o-x : 


/ 




\ : 


xo-oc-c 




c-co-o-x i 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts, where n is 1 to 10; where R is a Lewis base capable of 
donating a nonbonded pair of electrons, wherein said synthesis comprises the 
steps of : 

adding maleic anhydride or malic acid to Me(OI-l) + polyfimctional amine + 
water, and aUowing same to react to form the N, N-disuccinicamino(:tunctional 
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gruup ), and Wherein .said synthe sisoccui^a single ve.^. .^kw ^.....^ 
and without the addition nf h^af 

23. (Amended) The synthesis of compounds comprising at least one poly functional 
substitution on iminodisuccinic acid having the following formula; 



X^O-OC-C-N-C-CO-O-X 
/ \ 
RCNOC-C C-CONC»R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts; where n is 1 to 10. where R is a Lewis base capable of 
donating a nonbonded pair of electrons; wherein said synthesis comprises the 
steps of : 

(a) adding acid anhydride or lactone to a first polyfunctional amine and aUowing 
same to react to form a N- polyfunctional acid common name amide; 

(b) adding to said N- polyfunctional add common name amide, water + ammonia 
+ Me(OH), and allowbg same lo react to fonn an N,N- amino polyfunctional 
acid comxnon name amid e, and 

NV^erein said synthesis ppcurs in a sinftle ve..el -m .».h,.>^ t nres.^i.^. .nH ^x,^^,..w 
the addition o f hea^ 



12 

Received from < 713 658 9410 > at 3/3103 3:17:29 PM [Eastern Standard Time] 



Mar 03 03 02:28p 



Karen B. Tripp, flttornea 



658-941 O 



U.S. Serial No. 09/61 1,521 (Attorney Okt: UDO:003) 
Art Unit: 1711 



27./ The synthesis of compounds comprising at least one poly functional substitution 
on iminodisuccinic acid having the following formula; 



p. 19 



X-O-OC-C-N-C-CO-O-X 

/ \ 

x-ooc-c c-concjL 



where X may be H, alkali, alkaline earth, atnmonium-substitutcd radical, 
ammonium or transition metal; where n may be 1 to 1 0; where R may be a lewis 
base capable of donating a nonbonded pair of electrons; wherein said synthesis 
comprises the steps of: 

(a) adding an acid anhydride or lactone to a first polyfiinctional amine and 
allowing same to leact to fom. a., N- polyfimctional acid common name amide; 

(b) adding to said N- polyfimctional acid common name aniide, water, 
ammonia + maleic anhydride or raaleic acid (salt) and aUowing same to 
react to form said compound s, and 

wherein g»id synthesis ocam in a single v^^.'^i .t .^b ient nr«^.^.r. 
the addition of h^ . 
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